Bullying victimization has commonly been associated with deficiencies in social information processing (SIP). In contrast, findings regarding bullying perpetration are mixed, with some researchers claiming that bullies may have superior SIP abilities than victimized or uninvolved youth. This study investigated the effects of bullying and victimization on early SIP; specifically the recognition and interpretation of social information. In stage 1, 2,782 adolescents (11-16 years) were screened for bullying involvement, and in stage 2, 723 of these participants (mean age = 13.95) were assessed on measures of emotion recognition, hostile attribution bias, and 
. Conversely, victims report more loneliness, have few friendships, and are often seen as unpopular by their peers (Pouwels, Lansu, & Cillessen, 2016; Veenstra et al., 2005) . Differences in social competence, and in particular the way that social information is processed, may account for some of the difference in attributes and outcomes associated with bullying and victimization. It remains a matter of debate whether those who bully are deficient or potentially superior in their social information processing (Crick & Dodge, 1996 , 1999 Sutton et al., 1999a Sutton et al., , 1999b .
The Social Information Processing (SIP) Model (Crick & Dodge, 1994; Dodge, 1986) , has been widely used to describe how cognitive and behavioral responses are generated from the way that social information in managed (Lemerise & Arsenio, 2000) . The early stages of SIP involve the encoding and interpretation of cues obtained from social situations, from which our desired goals are clarified. Possible responses are then generated and evaluated, and in the final stage the chosen response is enacted. According to the SIP Model, accurate processing within these initial stages is critical for implementing appropriate behavior in response to social cues. Bullying perpetration is considered to be maladaptive behavior and is thought to arise from deficiencies, or persistent biases, in the early stages of SIP (Crick & Dodge, 1999; Hazler, 1996; Randall, 1997) . However those who are victimized may also show deficits in the recognition and interpretation of social events (Woods, Wolke, Nowicki, & Hall, 2009; Ziv, Leibovich, & Shechtman, 2013) . There have been inconsistent reports regarding the abilities and/or deficiencies in SIP of those who bully and those who are victimized.
The first stage of SIP relies on the ability to acknowledge and correctly identify the thoughts, feelings, and behavior of others.
Emotion recognition is a basic yet fundamental skill which is important for our social and cognitive development (Nowicki & Duke, 1994) .
Deficiencies at this initial stage of processing have been associated with aggression (Fine, Trentacosta, Izard, Mostow, & Campbell, 2004; Schultz, Izard, & Ackerman, 2000; Schultz, Izard, & Bear, 2004 ) and conduct problems (Blair & Coles, 2000; Sharp, 2008) . Few studies have investigated emotion recognition with regards to bullying/victimization (Ciucci, Baroncelli, & Nowicki, 2014) and findings are mixed. In general, no differences have been found between the emotion perception ability of bullies and their peers in childhood (Camodeca & Goossens, 2005; Woods et al., 2009) or adolescence . Victimization has been associated with poor social-cognition (Gini, 2006) ; however it is unclear if this is due specifically to deficits in the initial encoding of emotional and social cues. Woods et al. (2009) found that children identified as relational or overlap victims (i.e., those victimized by multiple means) performed poorer than uninvolved children at recognizing angry and afraid faces. In adolescence, however, this association was reported only for boys who were victims of cyber-bullying .
The second stage of SIP is the interpretation of social cues, i.e., how we interpret situations or the behavior of others, and research has often focused on attribution biases relating to aggressive behavior (Sutton et al., 1999a) . Hostile attribution bias describes a tendency for interpreting situations or the intentions and behavior of others as hostile, even when there is conflicting, missing or ambiguous information. Both bullies and victims have been reported to make more hostile attributions in response to ambiguous social information than uninvolved children or adolescents (Camodeca & Goossens, 2005; Ziv et al., 2013) ; however these findings have not always been supported (Camodeca, Goossens, Schuengel, & Terwogt, 2003; Pouwels, Scholte, van Noorden, & Cillessen, 2015) .
The attribution style of bullies and victims may also differ.
Attribution style is largely reflected in the type of causal attributions that are endorsed about why a situation has occurred, or how we explain our own and others' behavior (Georgiou & Stavrinides, 2008) .
Characterological self-blame (CSB) attributions are those in which the occurrence of, predominantly negative, events are attributed to uncontrollable and unchangeable aspects of ourselves, i.e., "it is just something about me" (Graham & Juvonen, 2001) . CSB is considered to be closely related to self-esteem (Janoff-Bulman, 1979) , and the uncontrollability aspect of these attributions in particular has shown strong associations to depression and loneliness (Anderson & Arnoult, 1985; Anderson & Riger, 1991) . Victims of bullying have been reported to endorse more CSB attributions than non-victims (Georgiou & Stavrinides, 2008; Graham & Juvonen, 1998 , 2001 , whereas children who bully may favor more external attributions for situations of peer violence (Georgiou & Stavrinides, 2008) . Overall, the attributional styles of adolescent victims and perpetrators of bullying has received little empirical attention from researchers, and the extent to which these roles may differ in this aspect of SIP is unclear.
To summarize, there is considerable uncertainty whether victimization and/or perpetration of bullying in adolescence is associated with deficiencies in the initial recognition and interpretation stages of SIP, or whether neither group are different from those uninvolved in bullying. While hostile biases in interpretations have been found for aggressive youth, we are still uncertain whether this extends specifically to those who bully. Furthermore it remains unclear whether victims and perpetrators differ in their ability to recognize the emotions of others, or whether a greater distinction between these roles can be found in their attributions of blame.
This study aimed to investigate the early SIP abilities associated with bullying and victimization. Adolescents were assessed on emotion recognition, attributions of intent, and attributions of blame. We predicted that those who bully would accurately identify the emotions of others, but show hostile biases in their interpretations of social situations and behavior of others. Victims would show similar biases for making hostile interpretations but also select more attributions of characterological self-blame. We repeated the analyses using categorical groups to investigate whether those who both bully and are victimized (i.e., bully-victims), are more similar to those who are pure victims or pure bullies. Bully-victims have been reported to show the worst social, psychological, and behavioral difficulties and outcomes of those involved in bullying (Haynie et al., 2001; Lereya, Copeland, Zammit, & Wolke, 2015; Schwartz, 2000) , and warrant separate consideration regarding SIP compared to victims and bullies.
The current study (The Bullying, Appearance, Social information processing, and Emotions Study; BASE) involved a two stage sampling design involving adolescents from five UK secondary schools. Stage 1 used both self-report and peer-nomination measures to screen adolescents for involvement in bullying. The responses on these bullying measures first identified participants who perpetrated or were victims of bullying, and for the secondary analyses, participants were also assigned to a "bullying" role (i.e., bullies, victims, bully-victims, and uninvolved). For stage 2, selected participants were assessed for emotion recognition, hostile attribution bias, and attributions of selfblame.
| Sample
During stage 1, 3,883 11-16 years-olds were invited to participate in a study about peer relationships, of which 2,782 (71.6%) were screened for bullying involvement using self-reports and peer-nominations.
These pupils were obtained from five predominantly mixed-sex secondary schools within the UK . Based upon the data for self-reported and peer-nominated bullying involvement, a total of 1,088 pupils were selected for stage 2 and for each school, those who participated in both stages were entered into a prize draw to win a £50 voucher.
Of the 1,088 pupils selected for stage 2, 276 (25.4%) were absent or could not take part due to organizational difficulties within schools (i.e., timetabling, access to computers, exams). Twelve pupils were unable to participate due either to their school's concerns about vulnerability (n = 5) or parent and/or child refusals (n = 7), and a further seven were excluded (incorrect pupil attended, n = 1; participant used for a pilot study, n = 6). The final sample comprised 754 pupils with complete data for the bullying/victimization measure, of which 53.6% were female. The majority of participants were white British (85.3%) and the mean age of the sample was 13.95 years (SD = 1.34).
| Measures

| Peer bullying
Self-reported bullying involvement was assessed using the Bullying and Friendship Interview schedule (Wolke, Woods, Bloomfield, & Karstadt, 2000) . For this measure, pupils were provided with behavioral descriptions of bullying/victimization. The first 13 items assessed experience of different types of victimization; direct (e.g., "been hit or beaten up"), relational (e.g., "had lies/nasty things said about you"), and cyber (e.g., "had rumors spread about you online"), and pupils were asked how frequently each behavior had happened to them in the last 6 months. For each item, participants could respond with "never," "sometimes," "quite a lot" (several times a month), or "a lot" (at least once a week). Only responses of "quite a lot" or "a lot" were considered indications of victimization (Wolke, Woods, Bloomfield, & Karstadt, 2001; Woods & Wolke, 2004) . The same 13 items were then adapted to assess bullying perpetration.
For the peer-nomination measure of bullying involvement, pupils were given a numbered list of the names of the other students in their tutor/form group (broadly equivalent to the "homeroom" in US schools). Each participant could nominate up to three of these students (and not themselves) who were either the victims or the perpetrators of the behavior described. These descriptions corresponded to those used for the self-report measure of direct and relational bullying (e.g., Some people repeatedly leave people out of get-together, parties, trips, or groups, get others to ignore people, or spread nasty lies, rumors, or stories about people on purpose. Which people in your form/tutor do this?"). This study used nominations limited to three pupils, similar to procedures reported previously (de Bruyn, Cillessen, & Wissink, 2010; Juvonen, Graham, & Schuster, 2003; Schwartz, 2000) . It is argued that by limiting nominations, participants are required to think about who best fits the description, rather than simply nominating several classmates.
For this measure, bullying and victimized pupils were identified if their z-score (using the number of nominations received at the tutor group level) was one standard deviation above the mean (>1SD) of their tutor group for bullying or victimization .
| Emotion recognition
To assess emotion recognition, items were used from the Child's 
| Attributions of intent: Hostile attribution bias
Hostile attribution biases have been assessed using a range of stimuli including stories, pictures, or films to depict ambiguous social scenes, situations, and behavior (Crick & Dodge, 1996; Dodge & Coie, 1987) .
For this study, a new measure was constructed in which pupils were shown photographs of social situations (see supplementary material 1 for an example item). Each photograph showed an ambiguous scene in which the behavior or situation shown could be interpreted as harmless or hostile. Eight photographs were selected based upon data from a pilot study which was conducted online with 27 adolescents (mean age = 15.56 years, female = 70.4%) who were members of an educational social network for young people aged 13-18 years (i.e., IGGY; www.iggy.net). The photographs selected were those which received the most variation in responses, but also depicted different types of potential bullying (i.e., physical, relational, cyber or sibling) and varied in the gender of perpetrator(s)/victims(s). In this pilot sample of participants, Cronbach's alpha for the eight selected photographs was .69 and thus all items were retained.
For each item, participants were asked to select one of four statements that best described what was happening in the picture. The responses varied in the harmful intent of the "perpetrator(s)" in the photographs from 0) the most innocent (e.g., "The two boys are telling jokes and laughing") to 3) the most hostile (e.g., "The boys are telling a nasty joke about the other boy and laughing about him"). The order of the responses was reversed for half of the items. Across the eight items, the number of "most hostile intent" attributions were totalled to give a hostile attribution score, in which higher scores indicated more bias. In the current study, Cronbach's alpha for this measure was .56.
| Attribution style: Characterological self-blame (CSB)
This measure of attribution style consisted of six short vignettes which described hypothetical ambiguous social situations. Five of these vignettes were based upon those already used in the assessment of attributions (Crain, Finch, & Foster, 2005; Crick, 1995) , with slight word adaptations to ensure they were age appropriate and relevant. A sixth vignette was newly added as shown below:
"You have texted your friend Jade and did not get a reply, however then you see Jade has written a Facebook status from her phone since receiving your message and therefore must have been on her phone and seen your text. How would you explain this behavior?" These vignettes were piloted on a sample of 140 UK students (mean age = 19.76 years, males = 50.7%) to check for ambiguity. Based upon previous research highlighting the distinction between characterological self, behavioral self, and external blame attributions (Graham & Juvonen, 1998; Janoff-Bulman, 1979) , responses were coded into these attribution styles. In the example, responses are labelled accordingly. For each item, two responses reflected external blame in order for a characterological self-blame bias to be more stringently identified. The number of each type of attribution made was calculated across the six vignettes. The focus of the analysis was on the number of CSB attributions made as they are considered to be the most maladaptive (Graham & Juvonen, 1998) , and therefore a good reflection of deficiencies in this aspect of interpretation. Past measures for assessing the controllability dimension of attributional style have yielded modest Cronbach's alpha levels of .51-.60 (Anderson, Jennings, & Arnoult, 1988; Anderson & Riger, 1991) . Similarly, relatively low reliability was found for the vignettes used in this study (Cronbach's α = .48).
| Demographic data
During stage 1, pupils self-reported their gender, their parent's highest level of education, and their date of birth; from which an age in years variable was calculated. Parent's education was dichotomized into 1-11 years (no education to basic schooling) and >11 years (further education; i.e., college or university), and ethnicity was dichotomized into "White British" and "Minority." Schools provided data on attendance rate (%) and pupil premium status (yes/no). In the UK, pupil premium refers to extra funding that schools receive to promote attainment in disadvantaged pupils. This includes pupils who have been (in the past 6 years) eligible for free school meals. Pupil premium status for each pupil was obtained as an indicator of deprivation and/or financial assistance.
| Procedure
This study was reviewed and received full ethical approval by the university's ethics committee. Schools were contacted and, following confirmation of their participation, written details of the study were provided alongside consent forms for pupils and parents. Written 
| Analysis
Participants with more than one missing item on any measure were excluded from the analyses (n = 31). Bivariate analyses (chi-square comparisons, one-way ANOVAs) were conducted on the demographic data to identify differences between the bullying and victimization roles, and any of the demographic variables that significantly differed between these bullying roles were included in the subsequent analyses as covariates, to control for any GUY ET AL. | 581 confounding effects. In the primary analysis, for each SIP measure, three-way ANCOVAs were conducted to investigate the effects of bullying (bully/not a bully), victimization (victim/not a victim), and gender, and any interaction effects from these variables. Gender was included in the model due to reported differences between boys and girls in regards to involvement in bullying (Cook, Williams, Guerra, Kim, & Sadek, 2010; Scheithauer, Hayer, Petermann, & Jugert, 2006) . Second, to explore how bully-victims may differ to other roles (i.e., bullies, victims, and uninvolved), individual ANCOVAs and Bonferroni adjusted post-hoc comparisons were conducted for each measure. A significance level of p < .05 was set for all analyses and values for partial eta squared will be reported as a measure of effect sizes. These values will be interpreted using the previously reported guidelines of .0099, .0588, and .1379 as indicators of small, moderate, and large effect sizes, respectively (Cohen, 1977; Richardson, 2011) . All analyses were computed using SPSS version 22.
3 | RESULTS
| Descriptive statistics
The exclusion of missing data resulted in a final sample of 723 pupils with complete data for all measures. These participants were allocated to bullying groups; "bully yes" (n = 397) and "bully no" (n = 326), and also victimization groups; "victim yes" (n = 421) and "victim no" (n = 302) ( Table 1) . Of the demographic data obtained, age showed significant differences between the bully yes (M = 14.09, SD = 1.30) and bully no (M = 13.78, SD = 1.38) groups (F(1,721) = 9.680, p = .002).
The percentage of pupils with pupil premium status differed between the bully yes (27.5%) and no (17.2%) groups (χ Finally, no covariates included in the model, i.e., age and pupil premium, had a significant main effect on the number of CSB attributions made.
| Hostile attribution bias
| Secondary analysis: Comparisons between the bully, victim, bully-victim, and uninvolved roles
Participants were assigned to a role (i.e., bully, victim, bully-victim or uninvolved) via classification rules ) (see supplementary material 2; Table S1 ). Descriptive data and the results of the one-way ANCOVAs and Bonferroni comparisons for each SIP measure are reported in supplementary material 2 (Tables   S2-S4) . A small but significant main effect of role was found for hostile attribution bias (F(3,716) = 3.044, p = .028, ηρ 2 = .013) and characterological self-blame (F(3,716) = 7.840, p < .001, ηρ 2 = .032),
but not for emotion recognition (F(3,716) = .397, p < = .755, ηρ 2 = .002). Of the covariates included in the ANCOVA models, i.e., age and pupil premium, there was a main effect of age on hostile attribution bias (F(1,716) = 68.016, p < .001, ηρ 2 = .087), whereby the number of hostile intent attributions decreased with increasing age (r(723) = −.292, p < .001).
Bonferroni adjusted comparisons revealed that bully-victims gave significantly more hostile attributions of intent than uninvolved pupils (2.35 ± 1.60 vs. 1.97 ± 1.65, p = .032), and significantly more characterological self-blame attributions for the social vignettes (1.43 ± 1.24
vs. .99 ± 1.10, p = .003). Similarly victims gave significantly more characterological self-blame attributions than uninvolved peers (1.60 ± 1.21 vs .99 ± 1.10, p < .001) or bullies (1.60 ± 1.21 vs.
1.20 ± 1.14, p = .021). Bully-victims showed no significant differences to either bullies or victims on any of the SIP measures.
| DISCUSSION
For the first stage of social information processing, neither bullying nor victimization was associated with emotion recognition ability. Consistent with previous findings, no differences in emotion recognition were found between the bullying roles (Camodeca & Goossens, 2005 ; | 583 . These findings suggest that involvement in bullying may not be associated with deficits at this stage of SIP. For the next stage of processing, victimized adolescents showed biases in their interpretation of social information. Victimization was associated with a bias for endorsing characterological self-blame attributions, whereas a greater hostile attribution bias was found among bully-victims specifically. Overall the effect sizes were small.
In contrast to the findings for general aggression and conduct disorder, bullying perpetration was not associated with notable deficiencies in early social information processing. These findings do not support the view that bullies are socially incompetent as historically portrayed (Crick & Dodge, 1996 , 1999 Randall, 1997) .
However, we can neither conclude that bullies are superior in their social information processing skills. Thus rather than bullying behavior being explained by inaccuracies in the recognition or interpretation of social information, it may be more likely explained by the way this information is used (Arsenio & Lemerise, 2001; Sutton, Smith, & Swettenham, 2001; Ziv et al., 2013) . Arsenio and Lemerise (2001) proposed that emotions play an important role in how social information is processed and used, and indeed the nature of bullies has been described as cold, Machiavellian, callous, and un-empathic Sutton & Keogh, 2001; Zych, Ttofi, & Farrington, 2017) . These emotional and personality attributes may therefore influence the use of bullying behaviour for potential material or social gains (Sutton et al., 1999b; Volk, Camilleri, Dane, & Marini, 2012; Volk, Dane, Marini, & Vaillancourt, 2015) .
On the other hand, these results suggest that those who are victimized show the most interpretation biases in the early stages of social information processing. Consistent with previous findings (Georgiou & Stavrinides, 2008; Graham & Juvonen, 1998) , victimization was associated with a greater use of characterological selfblame attributions, and this tendency was shown by both victims and bully-victims. These biases may be manifestations of the low selfesteem and self-worth that have been reported for those who are victimized (Haynie et al., 2001; Lee, Guy, Dale, & Wolke, 2017) , and are reinforced by experiencing further negative outcomes, i.e., bullying (Rosen, Milich, & Harris, 2009) . Thus a repeated cycle of negative expectations and negative outcomes may increase feelings of hopelessness, which has been associated with internalizing disorders, i.e., depression (Pinto & Francis, 1993) , and more recently victimization (Radliff, Wang, & Swearer, 2016) . Hopelessness as a result of persistent self-blame may account in part for the poor outcomes in psychological health and well-being often reported for victimized youth (Takizawa, Maughan, & Arseneault, 2014; Wolke et al., 2013) .
Victimization was associated with greater interpretations of hostility within ambiguous social situations, and this bias was exhibited the most by bully-victims. The reason for this is unclear. Both bullies and victims experience hostile interactions from their involvement in bullying; however these roles do not show the same level of attribution bias. Because of their dual involvement as both a bully and a victim, bully-victims may be more frequently exposed to hostile situations (Dodge, 2006) , and this exposure could add further strength to these biases (Pouwels, Scholte et al., 2015) . Bully-victims are most like the aggressive child described in the SIP model; exhibiting high levels of reactive aggression and retaliatory behavioral responses. However this aggression is often unsuccessful in gaining dominance and may lead to further ostracism, hostility, and victimization by peers. Bully-victims may therefore experience chronic stress in the form of social defeat (Björkqvist, 2001) , which is associated with low self-esteem, depression, and other clinical disorders (Hamilton, Newman, Delville, & Delville, 2008; Lee et al., 2017) . This may explain why bully-victim status is associated with the worst behavioral problems and poorest outcomes (Haynie et al., 2001; Schwartz, 2000; Wolke et al., 2013) .
However, overall, associations between victimization and both selfblame and hostile attribution biases were small, suggesting that there are other major factors involved in victimization beyond deficits in early SIP.
Attribution biases may be reasonable responses to the aggression that victimized adolescents frequently face, and may therefore reflect accurate interpretations based on their own social experiences. Why bully-victims engage in aggression while victims do not, is likely due to a combination of individual and familial characteristics (Hanish & Guerra, 2004; Lereya, Samara, & Wolke, 2013; Veenstra et al., 2005) , however the greater bias shown by bully-victims for making hostile attributions may explain their commonly aggressive and reactive behavior within social contexts. In contrast, bullies do not need to be alert to the same potential threats, as they are often highly ranked and dominant in the social peer structure (Garandeau et al., 2014a (Garandeau et al., , 2014b and have low levels of stress as indicated by inflammatory markers (Copeland et al., 2014) .
It is somewhat surprising that no interaction effects were found, especially considering the reported differences between boys and girls in relation to bullying (Cook et al., 2010) . However some gender differences in SIP were found. Boys displayed a stronger hostile attribution bias than girls, which is in contrast to many previous studies that have reported no effect of gender on attribution bias (Camodeca et al., 2003; Perren, Ettekal, & Ladd, 2013 (Leppänen & Hietanen, 2001; Thomas, De Bellis, Graham, & LaBar, 2007) . In this study, girls performed slightly better than boys on the Eyes Test, and similar findings have been reported for adult populations (Kirkland, Peterson, Baker, Miller, & Pulos, 2013) .
However effect sizes are small and warrant caution in drawing strong conclusions.
This study has several strengths. To our knowledge no other study has simultaneously addressed these early stages of SIP in regards to bullying involvement in adolescence and the different roles adopted (Pouwels, Scholte et al., 2015; Ziv et al., 2013) . The two stage sampling approach allowed for sufficient statistical power for group comparisons. Our assessment of adolescents also addressed a gap in previous literature, which has predominantly focused on social information processing during childhood, despite adolescence being a period of continued and critical social development (Knoll et al., 2015) .
There are also limitations. First, the nature of the study is correlational and associations need to be cautiously interpreted regarding the direction of causality. Second, the sample may not be representative of the UK as a whole. Thirdly, new measures were used to investigate the recognition and interpretation of social information, and the reliability coefficients for these measures were modest. The Child's Eyes Test was selected due to its relative difficulty compared with other child emotion recognition tests and was deemed more suitable for our sample. However, further research is needed to determine the suitability of the Eyes Test as a measure of emotion recognition within adolescent populations.
Similarly the ambiguous photographs as a measure of hostile attribution bias were created for this study and further development and validation of this measure is needed.
In conclusion, our findings suggest that adolescents that bully 
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